Modulation of apolipoprotein B-100 mRNA editing: effects on hepatic very low density lipoprotein assembly and intracellular apoB distribution in the rat.
We have studied the consequences of alterations to hepatic apoB mRNA editing on the biosynthesis and intracellular distribution of newly synthesized apoB variants together with their mass distribution in nascent Golgi very low density lipoproteins (VLDL). Radiolabeled liver membrane fractions were prepared from control or hypothyroid animals and separated by discontinuous sucrose gradient centrifugation. Hepatic apoB-100 synthesis in these groups accounted for 93-100% of total newly synthesized apoB species of Golgi fractions recovered from the sucrose gradients (G1 and G2). The analogous fractions isolated from the livers of hyperthyroid (treated with 3,3',5-triiodo-L-thyronine, T3) animals revealed that newly synthesized apoB-100 accounted for only 46 +/- 10% (G1) and 24 +/- 11% (G2), respectively, of total newly synthesized apoB. ApoB-100 mass in nascent Golgi VLDL from control and hypothyroid G1 fractions represented 70-78% total apoB as determined by Western blot analysis. By contrast, Golgi VLDL from hyperthyroid animals contained predominantly (greater than 78%) apoB-48 as the apoB species. Electron microscopy revealed that the morphology and size distribution of hyperthyroid G1 VLDL were similar to particles isolated from control animals. Thus, despite a profound reduction in the proportion of apoB-100 mRNA species containing an unmodified codon (CAA, B-GLN) at position 2153 in hyperthyroid animals (6 +/- 1% vs 50-61% in control and hypothyroid animals) apoB-100 biosynthesis was detectable in a defined membrane fraction isolated by discontinuous sucrose gradient centrifugation. However, no apoB-100 synthesis was detectable in liver samples prepared by Polytron disruption in Triton-containing buffers. These data suggest that effective hepatic VLDL assembly and secretion in the T3-treated rat continues despite a profound reduction in apoB-100 biosynthesis and implies that apoB-48 contains the requisite domains to direct this process, a situation analogous to that in the intestine.